Abstract. Let F : C n → C n be a polynomial mapping in Yagzhev form, i.e.
Introduction
Let F : C n → C n be a polynomial mapping. The Jacobian Conjecture, which comes from Keller [4] , states that if Jac(F ) ∈ C * , then F is a polynomial automorphism. It is known that if the Jacobian Conjecture holds for a special class of mappings, then it holds in general. One of these special classes consists of mappings in the so-called Yagzhev form ( [1] , [3] , [6] ), i.e. mappings of the form
where H 1 , . . . , H n are homogeneous polynomials of degree 3. By convention, the zero polynomial is homogeneous of any degree. In [2] and [5] it was shown that it is enough to prove the Jacobian Conjecture for mappings in Yagzhev form with symmetric Jacobian matrix.
One of the questions related to this conjecture is the question of whether the coordinates of the Jacobian mapping (i.e. with constant Jacobian) are irreducible. Of course if the Jacobian Conjecture holds, then the answer to the above question is affirmative. In this paper we prove that if a Jacobian mapping F : C n → C n in Yagzhev form has symmetric Jacobian matrix, then all its coordinates are irreducible as elements of the ring C[x 1 , . . . , x n ].
Main result
In this section we prove our main result, Theorem 2.2. We begin with the following lemma: 
Proof. One implication is obvious. If F k is reducible, then its homogenization is also reducible. Hence there exist homogeneous polynomials P i of degree i, where i = 1 or 2, such that
where L 1 , L 2 are linear polynomials and Q is a homogeneous polynomial of degree 2. Comparing the coefficients in ( * ) we get the following equalities:
The above equality shows that x k |Q and from (d) we have that x k |H k . This completes the proof.
Before going further, we need a closer characterization of mappings in Yagzhev form with symmetric Jacobian matrix. In [2] it is shown that the mapping F = (F 1 , . . . , F n ) : C n → C n has the above property if and only if there exists a homogeneous polynomial P ∈ C[x 1 , . . . , x n ] of degree 4 such that
. Now we are ready to prove the main theorem.
Theorem 2.2. Let P be a homogeneous polynomial of degree 4 and suppose
Proof. First observe that if F is as assumed, then the condition Jac(F ) ∈ C * implies that Jac(F ) = 1.
Without loss of generality we assume that F n is reducible. Therefore
is not zero and is divisible by x n ; i.e. (x 1 , . . . , x n ) for some non-zero polynomial r. Hence there exist polynomials g and h such that
where g is a non-zero, homogeneous polynomial of degree 2 and h is a homogeneous polynomial of degree 4 in variables x 1 , . . . , x n−1 .
Since P is as above and F n = x n + ∂P ∂x n , the following holds: 2g(x 1 , . . . , x n−1 , 0) . . , x n−1 , 0) = 0, which means that x n divides g. Thus
. . , x n−1 ) for some a 1 , . . . , a n ∈ C. Since JF = I + ∂x j i,j=1,. ..,n is nilpotent (see [3] ). In particular its trace is equal to zero. Therefore 0 = A(x 1 , . . . , x n−1 ) + 6x n (a 1 x 1 + . . . + a n−1 x n−1 ) + 12a n x 2 n , where A(x 1 , . . . , x n−1 ) is a homogeneous polynomial of degree 2 in x 1 , . . . , x n−1 .
From the last equation one gets that g(x 1 , . . . , x n ) = 0, a contradiction. This proves that F n is irreducible and completes the proof.
